Mechanism of intestinal absorption of an orally active beta-lactam prodrug: uptake and transport of carindacillin in Caco-2 cells.
Absorption characteristics of carindacillin (CIPC) were investigated using Caco-2 cells, and the results were compared with those of its parent drug, carbenicillin (CBPC). Uptake of CBPC was not affected by the metabolic inhibitor or the change in extracellular pH. CBPC appeared to be taken up into Caco-2 cells by passive diffusion. In contrast, the uptake of CIPC was greater at lower extracellular pH and was inhibited in the presence of carbonyl cyanide p-(trifluoromethoxy)phenyl hydrazone, a protonophore. Also, transport of CIPC through Caco-2 cell monolayer was energy and temperature dependent. Moreover, the uptake and transport of CIPC were significantly inhibited in the presence of various monocarboxylic acids, which are the substrates of the monocarboxylic acid transport system(s), whereas the substrates of the oligopeptide transporter had no effect on the uptake or transport of CIPC. These results suggested that the absorption of CIPC may be mediated by the monocarboxylic acid transport system(s), not by the oligopeptide transporter. Furthermore, the uptake and transport of CIPC were approximately 40-fold greater than those of CBPC. Therefore, it is likely that the participation of a carrier-mediated transport in the absorption of CIPC may significantly contribute to the improved absorption of the prodrug over the parent drug.